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Welding and cutting are rapid- 
ly .becoming indispensable pro- 
cesses, In manufacturing as well 
as repairing. Five years from 
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large engineering Societies. 
Everythnig points toward the 
elimination of old-time, slow, 
costly and inefficient methods of 
construction; that means welding 
will come to thi 
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tMPLOYMENT SERVICE BULLETIN 


Opportunities—The Society is glad to learn of desirable opportunities from 
responsible sources, announcements of which will be published without charge 
in the Bulletin. 


Services Available-—Under this heading brief announcements (not more 
than seventy-five words in length) will be published without charge to mem- 
bers. Announcements will not be repeated except upon request received after 
an interval of three months; during this period, names and records will remain 
in the office reference files. 


Note.—Copy for publication in the BULLETIN should reach the Society’s 
Office not later than the thirtieth of the month if publication in the following 
issue is desired. ALL REPLIES should be Addressed to the Number Indi- 
cated in Each Case and Mailed to Society Headquarters. 

A-18.—Experienced Oxy-Acetylene Welder, Class C Member of the American 


Welding Society, desires position. Nine years’ all around experience in 
welding and machine shop. 


POSITION VACANT 
V-Il.—Welding supervisor wanted. Must be thoroughly familiar with all 


processes of fusion welding and its application in railroad shops. 





WELDED PRESSURE VESSELS 


For several years efforts have been made to draw up a 
Code for the Welding of Unfired Pressure Vessels. Opinions 
of the best welding experts were not in agreement on many 
essential points. Fundamental scientific knowledge based on 
test data was not available. The American Bureau of Welding 
has completed a series of tests on some 47 tanks. The pro- 
gram involved an expenditure of over $15,000. The test 
data, analysis of same, corclusions and recommendations to 
the Boiler Code Committee of the A. S. M. E. have been 
compiled in a report, copies of which are available for dis- 
tribution at $1.50 to members and $5.00 to non-members. 
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ARC WELDED CAST IRON ENAMELED WARE 
By O. H. ESCHHOLZ* 


The most frequent defects encountered in thin, ti [S". 
cast iron structures for enameled ware are small holes and weal! 
ening cracks. These may be repaired in most cases by employing 
the metallic electrode arc welding process and either cast iro! 
steel electrodes 
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Cast Iron Electrode Welding 

The best results will be secured by preheating the casting locally 
or entirely to a moderate temperature and welding the defect with 
coated cast iron electrodes. To illustrate the appearance of welded 
surfaces before and after enameling, holes in cast iron discs 
3/16” thick and 2'4” in diameter were filled and part of the peri- 
meter built up, as in Fig. 1. A and B of this figure show, respect- 
ively, the appearance of one face of the disc after welding hot 
with coated cast iron electrodes and after the application of a thin 
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enamel. Fig. l-C shows the rear after the e1 
It may be observed that no cracks or appreciable gas pockets are 
present either on the filled in or built up areas and 
zones cannot be detected through the thin enamel. 

While the advantageous features of preheati 


ameing operation 
that the welded 


ig and annealing 


of cast iron are generally recognized, experience has shown that 


such treatments are frequently of minor importance in welded 
enameled ware, particularly when the economies secured by their 
omission are considered. In Fig 2 is shown a dise that has been 
welded cold with coated cast iron electrodes. Both the front and 
rear faces, Figs. 2-A and 2-C, show the absence of cracks but with 
the presence of quite a number of gas pockets. A few of the latter 
may be recognized on the thinly enameled surface shown in Fig 
2-B. Since in the commercial product a “slush” or proming coat 
is applied to fill up surface irregularities it is felt that pockets of 
this order will be effectively concealed. 
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Fig. 5—1%" Holk ! Cast Iron Plate plugged with a cast ron dis ind welded 
around perimenter with teel electrode Note formation of weake ick j 
their visibility through the enamel 


Steel Electrode Welding 


Despite the well-known difference in the coefficients of expan- 
sion of low carbon steel and cast iron, considerable success has ac- 
companied the use of bare mild carbon steel electrodes. Although 
the line of demarcation between the cast iron and are deposited 
metal is usually quite evident, objectionable structure weakening 
strains do not appear to develop in welded holes having a diameter 
less than about one inch. The division between the two metals is 
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shown in Figs. 3-A and 3-C and is still apparent through a thin 
enamel coat in Fig. 3-C. However, this line disappears from view 
with the increased opacity secured on a commercial enamel as in 
Fig. 4. 

On welding holes exceeding one inch in diameter with bare steel 
electrodes contraction strains, on cooling, may cause the develop- 
ment of radial, circumferential or tangential cracks. It has been 
proposed to avoid these by plugging the hole with cast iron and 
then welding around the perimeter, but, as shown in Fig. 5, this 
does not appear to be the solution. Somewhat better results may 
possibly be secured by puddling the cast iron disc with a carbon 
arc or with steel electrodes. To reveal structure weakening cracks 
on doubtful applications the welded and ground surface should be 
etched with a dilute acid. 


Development 


The are welding of enameled ware has received little intensive 
study, the process being applied substantially as it has been de- 
veloped for other uses. By controlling such factors as preheating 
temperature, electrode choice, welding procedure,’ it is felt that a 
considerable margin exists for further improvement. In this con 
nection, it is interesting to note that by utilizing the localization 
of welding energy secured with arc processes the repair of com- 
pleted enameled structures, such as the welding of fractured brac- 
ing bars on finished bath tubs, is practicable. Notwithstanding 
the present limitations of the process, it is possible to reclaim a 
large number of castings. At one plant as many as 150 pieces, 
including bath tubs, kitchen sinks, wash bowis, etc., are repaired 
daily by a single arc welder. 














PRODUCTION WELDING OF SHEET STEEL 
BY THE 
OXY-ACETYLENE PROCESS? 


By J. L. ANDERSON* 


The fabrication of sheet metal into vessels, containers, and 
receptacles of various forms, and for innumerable purposes, 
progressed through the stages of soldered, riveted, and locked 
seams. See Fig. 1. All were more or less unsightly, and the 
application of special finishing processes was limited, due to the 
inability to finish the seam in keeping with the other portions of 
the article. The dimensions of such products had to be kept with- 
in narrow limits, due to lack of strength and dependability of the 


seams and joints, unless made excessively hea\ 


The goal to which many manufacturers looked, was _ th 
ultimate stamping and drawing of their product, to overcome the 
difficulties and limitations due to seams, but this was prohibitive, 
until a reliable market had been created for their product and the 
possible continous demand warranted the expenditure for the 
ponderous presses and die equipment required. In many cases 
the adoption of stamping and drawing oftentimes involved radical 
changes in design, necessitating the employment of finer grades 
of steel and increased the number of operations, so that whereas 
the finished product was far superior to the old, the cost of pro- 
duction was considerably higher, and necessitated a correspond- 
ingly high selling price. 


The introduction of the welding process, now universally 
recognized as an efficient method of joining metals, produced a 
gradual change in manufacturing procedure. Progressive man- 
ufacturers were quick to recognize the advantage to be derived 
from the elimination of rivets and lock joints, and the greater 
value of the product with the smooth, neat, (or, if desired) in- 
visible seams produced by welding. 


Many sheet metal products present insurmountable diffiicult- 
ies in their manufacture by the stamping method; some of these 
difficulties have been overcome by the use of the oxy-acetylene 
torch, and it is now being extensively used to unite stamped or 
drawn sections into a symmetrical and seamless whole. Some 
manufacturers have redesigned their product, in order to combine 
the advantages of the oxy-acetylene welding process with old 
seaming methods. There are numerous products which, due to 
their form and the service required of them, or for economi: 
reasons, are a better product, by reason of this combination. 


tRead before the New Yor Section, American Welding Societ 
*Industrial Engineer, Air Reduction Sales Co. 
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The determination to manufacture by the oxy-acetylene weld- 
ing method gives rise to the necessity for consideration of a 
number of vital points; gauge, preparation, cost, sequence of 
operations, jigs, finish of seam, and purpose for which article is 
to be used. 


DESIGN 


The problem of manufacturing is primarily one of design, and 
consideration must be given to every factor which might affect 
production. A number of designs must be worked out to provide 
for the most efficient operation, and the simplest means of hand- 
ling. The application of gas welding is not different in this respect 
from any other manufacturing problem, with the exception that 
where hand welding is employed, there is seldom the same demand 
for exactness as when a mechanical operation is specified. There 
are, however, a number of points to be considered, all of which 
are important. 


~SOLDER 





The various types of welds which may be used, or required, 
must be considered, and the work planned to enable the operator 
to make the weld with the smallest expenditure of labor and gases. 

We find a need for butt, lap, corner, spot, reinforcing and edge 
welds, in various types of production; each has its place, and 
preparation must be made so that the full value may be secured. 
See Fig. 2. It is often found necessary to employ several types of 
welds in the same part; this is frequently due to some peculiarit; 
of construction, and in other cases may be necessary by reason 
of the service required of the article. Take, for example, the 
welded range boiler in which the longitudinal seam is butt welded, 
the joint between the head and shell lap welded, while the bottom 
and shell are edge welded together. 


A mistake in design where welding is to be empldyed is a 
serious matter, and it is essential that the engineers responsible 
for the design confer freely with the welding department heads, 
or consult engineers experienced in the solution of all types of 
welding problems. 
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There are numerous instances of manufacturings designs 
incorporating various types of seams or 
product. These designs are the result of long experienc: 


been adopted for economical reasons, or because there are providing 


reinforcing means of some kind, which gives the required strength 
to the weaker types of seams. In e\ 


every case, tne seam or joint 


joints the same 


and have 


= } | 4 ° , , ’ 
subjected to the greatest strain 1s the one that is always welded 


Butt welds are t 


ne most commo! type ot velads encountered: 
they are simple and easy to make. This is particularly true if the 
article is svlindri al in form and it is also true of eage veld 
Lap welds are seldom used, except in concealed positio1 and 
principally in construction work where strengt! S nov the 
consideratio1 
some manufacturers have combined bo ‘ g ( no 
in the seam: tn iveting operation peing ] Z ed prior 1 
e WELD 
WZ — a 
BUTT 7 : 
WELD LAP CORNER 
> 
SPOT . * 
Reinrorce \ 

EDGE 
welding. See Fig. 3. This is a questionable practice, indicating 
a lack of faith in both operations; in fact, a large portion of the 
value of the riveted joint is lost, due to heat absorption, 
tends to loosen the rivets and subjects them and the weld to a 
initial shearing stress. This is particularly true, in the lighte: 
gauges, due to the proximity of the weld 

Reinforcing and spot welds are usually employed in connecti 


with some mechanical method of joining, and are used to impart 
additional strength and stiffness. A good example of sheet metal 
production, employing welds of these types, is automobile metal 
body construction; here it is absolutely essential that there be 


distortion, nor maring of the surface. The 


no 
oxy-acetylene weld is 
admirable for this purpose, as it can be made of any dimension 
to impart the required strength or stiffness 


STRENGTH 


The adoption of sheet metal for the construction of vessels 


containers, or parts for mechanical purposes, usually results in a 
product many times stronger than actually required to resist the 
tensile stresses to which they may be subjected. With this excess 
strength in the material, the oxy-acetylene weld employed in pro- 
duction welding with the usual reinforcement, is of sufficiently 
greater strength to insure full seam value 
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In the welding of steel barrels, however, there are certain 
types in which deformation of the cylindrical shell is produced in 
order to get a stiffening effect, and in this operation the weld is 
stressed much beyond the elastic limit; even under such severe 
stressing comparatively few defective welds are found, and very 
few fail in service. 

The production of welded steel containers include certain types 
which employ a combination of welded seams and bosses, while 
the heads and bottom are double seamed to the shell. This double 
seaming operation is an extremely severe test of the longitudinal 
weld. The first operation is the spinning of a half-inch flange on 
the shell a severe test in itself. The subsequent operations finally 
leave the edge turned inside out and rolled with tremendous 
pressure to permanently set the metal and leave a gas-tight joint. 


‘ f 
“ SHEAR 














DIRECTION OF STRESSES IN RIVETED 
AND WELDED SEAM) 


Fig , Riveted and welded sheet metal sea 


The test required for the Interstate Commerce Commission of 
a welded steel barrel, which is given below, is a very severe test, 
and requires perfect welds of considerable strength and ductility: 


Specification No. 5 requires a test of 15 pounds per square 
inch, with air under water, and a 40 pound hydrostatic test, in 
addition to dropping upon a concrete foundation from a distance 
of four feet when filled to 98 per cent of its capacity, without 
leakage. Specification No. 5A requires test of 15 pounds and 80 
pounds respectively, and a six-foot dropping test, without leakage. 


The manufacturer who decides that oxy-acetylene welding will 
play an important part in this scheme of production, does not face 
the necessity of providing a large plant area for the accom- 
modation of expensive machinery. His production problems are 
often so simplified that the installation of comparatively few 
simple and inexpensive machines and jigs, will make possible a 
large production of fairly intricate sheet metal parts. 

The welding equipment usually employed in manufacturing 
welding operation consists of hand welding torches which are 
obtainable in various types, and in several sizes. In connection 
with the torches there are required pressure regulators which 
reduce the line, or tank pressure, to that required for torch opera- 
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tion. Torches should never be operated unless the pressur 
controlled by individual regulators, because uniformity of pres 
is absolutely essential for efficient operation 


The acetylene gas supply in large installations is often derived 
from acetylene generators, which produce the gas direct fron 
calcium carbide, automatically, as required. In installations of 


this kind the gas is distributed through pipe lines to the various 
welding stations. 





WELD STARTS—\ \ OPEN HER 


{seg 
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Numerous manufacturers avoid the expense of generator and 
pipe line installations, and resort to the acetylene cylinder contain- 
ing dissolved acetylene for individual torch supply. 


\ 





The oxygen for torch operation is derived from cylinders which 
may be used for individual torch supply, or connected in banks to a 
manifold, from which it is distributed through pipe lines at a 
pressure of from 25 to 50 pounds. At the individual welding 
stations, this pressure is reduced and controlled by sensitive pres- 
sure regulators to that required for the particular operation upon 
which the torch is used. 

Perhaps the greatest application of the oxy-acetylene torch in 
production welding of sheet metal as examplified by a number of 
manufacturers, is in that class of production which employs a 
cylindrical shell, to which is attached heads or bottoms with 
filling or emptying outlets and connections, as well as means of 
handling. Under this heading would come steel barrels of various 
types, milk cans, ice cream cans, household utensils and kindred 
products. These products are of the simplest form, require only 
a simple type of equipment for production, are used in large 
quantities and require frequent replacement due to rough hand- 
ling. These reasons account for the large number of manufac- 
turers who are producing many thousands per day, each by a 
method peculiar to his plant and adapted to his machine 
equipment. 
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The successful production of sheet metal parts in large 
quantities is only possible when uniformity of shape and care- 
fully planned jigs are provided which securely and accurately 
position the parts. 

Jigs must be constructed so that the parts can be quickly placed 
and the finished product removed with despatch, and without 
distortion. 

It is necessary that provision be made so that contraction and 
expansion stresses do not affect the accuracy of the jig or the 
welded product. 





Fig. 5—Fixture for welding sheet steel muffler 
parts that provides for adjusment to suit each 
welder 


In the production of welded products which must line up ac- 
curately with and attach to machined surfaces or sections it 
is often essential to have the jigs adjustable within reasonable 
limits, and provision made for so holding the parts that when the 
contraction resulting from welding has taken place, the finished 
part will be true to gauge. See Fig. 4 and 5. 

An important point to be considered, and one which will often 
require several trials to determine, is the place where the welding 
must start and finish, in order that extreme accuracy may be 
attained. 
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Few welders acquire the same motiol r are Capabdt 
welding at the same speed, and this again must be carefully Ol 
sidered and watched in jig welding operations, requiring accurac\ 
in the finished product. Unless welders employed on work of this 


kind are all trained by the same supervisor, and the procedurs 


welding operation planned and adhered to, it is necessary that 
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each operator's jig be adjusted to his style and speed, and used by 
no other welder. The construction of jigs must be such that the 
clamping can be done quickly and with a uniform stress on the 
parts. 

Distortion of the jig and parts must be avoided, unless the work 
is of such nature that distortion in a certain direction facilitates 
the welding operation, and counteracts a distortion which may be 
an after effect, due to the welding stress and the form of product 

The common form of welding jig for cylindrical work com- 
prises a horn or anvil, properly shaped to hold the parts, and a 
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clamp of a form which provides a V-shaped groove with a slot 
exposing the seam to be welded. There are certain operations 
which require the clamping of the edges separately, and in this 
ease the clamp is divided so that the positioning of each arm can 
be a separate operation. See Fig. 6. This type of jig is often 
made so that the space between the clamping edges can be varied. 
Theoretically, this feature is essential for economical operation 
when parts of the same form and dimensions, but varying in thick- 
ness, are to be welded in the same jig. Heavier sheets require a 
greater spacing between the clamp edges. This is necessary in 
order that the flame may come in contact with sufficient surface 
of the sheet so that welding may proceed at an economical rate, 
and conducting losses into the jig be reduced to a minimum. It 
is necessary to provide a space in the horn or anvil directly below 
the seam, and when adjustability is provided in the upper clamping 
arms the same feature should be incorporated in the other 
for most efficient operation. 


The depth of the V-shaped space is critical and must be planned 
so that the required clamping effect is secured and yet not of a 
depth which will interfere with the torch operation, or the vision. 
An excessive clamping effect is not only unnecessary, but has the 
effect of stressing the welded portion as the contraction strain 
accumulates. 


As a matter of fact, the only reason for jigging is to hold the 
parts in position and the edges of the sheets in alignment, so that 
absorption of the heat will not cause buckles, or wrinkles, and to 
smooth out any which might be present in the part prior to 
welding. 


A jig properly designed and adjusted will therefore permit the 
parts to move more or less freely with the influence of expansion 
and contraction, and at the same time prevent improper position- 
ing from the afore-mentioned, or other causes. 

The types and construction of jigs are as varied as the pro- 
ducts produced in them . They are usually the result of a gradual 
development and expansion of the process in the plants where they 


are found, most of them are ideally suited to the product made 
by their use. 


Few, if any, hand welding operations require water-cooled jigs, 
and if used they detract from the speed and economy. 

Manufacturers whose product is mainly sheet metal parts 
requiring steel from 15 to 12 gauge in thickness, and of a more 
or less cylindrical form, do not use jigs to any great extent, pre- 
ferring to put the labor required for jigging into more accurate 
forming, and often by a simple tacking operation insure proper 
positioning of the edges, preparatory to welding. 

There is always a doubt as to the wisdom and economy of this 
method, and it would seem certain that compared with similar 
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operations carried out in jigs, the result would be in favor of tl 
latter method. 


Practically all hand welding operations require the addition 
of metal in the production of the welds. This is necessary because 
an operator cannot hold his torch with sufficient steadiness to in- 


sure neat work, and the addition of metal to the seam in 


ncreases 
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the tickness sufficiently, as that more latitude in torch operations 


is permitted, with the additional advantage of increased strength 
in the welded portion of the product. 

Welders have their own pet methods of torch and welding rod 
manipulation, and while the elimination of lost motion, the use of 
the proper size of welding wire and welding tips would show 
economies, the results obtained are, as a rule, satisfactory 
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As a matter of fact, it is far more important to use adding 
material of the proper quality, and control the mixture of gases 
accurately, than it is to prescribe the motions which shall be given 
the torch in weld production. 

Many sheet metal products now being manufactured by the 
oxy-acetylene hand welding method, are being adapted to me- 
chanical gas welding. In fact, it is becoming an actual necessity 
because the demand is increasing so rapidly that in some cases if 
this method were not adopted, additions to the plants would be 
necessary to provide the space required for the welders and weld- 
ing stations. 

Mechanical welding by the oxy-acetylene process with prop- 
erly designed machines, and accurately formed parts, makes pos- 
sible a production of from three to ten times that possible by hand 
welding methods. This is possible by reason of the ability to 
employ torches of greater capacity, and tips or burners having a 
mutliplicity of flames which spread the heat over a greater length 
of seam. These torches and powerful tips can only be employed 
in combination with a machine whose speed is under accurate 
control, and which automatically positons and presents the seam 
in proper relaton to the torch. 

The mechancial operation of the oxy-acetylene torch is usually 
in connection with some more or less specially designed machine, 
adapted to some specific operation. In other words, most of the 
machines in operation are what might be termed single purpose 
machines, in that they do not provide for universal application in 
welding all sizes, gauges, and shapes of sheet metal products. 

The usual practice is that of clamping the work and holding it 
stationary, while the torch moves along the seam. This is the more 
simple method, but in order to secure a reasonable production, 
it is necessary to employ more than one clamping or jig member, 
and means for relative movement must be provided between these 
members and the torch traversing mechanism. 

A machine, or mechanism, properly designed, can be operated 
at maximum capacity by one man, if the positioning of the edges 
in relation to the torch is automatic, but this can only be ac- 
complished through accurate shearing and forming 

The clamping or jigging principle differs very little in 
mechanical welding, from that employed in hand welding. 
Elaborate methods have been employed in particular instances, 
even to the extent of automatically positioning a flat sheet forming 
to shape, clamping in position and welding all in what might be 
termed a single operation. There are instances of intricate 
mechanisms for torch motion and gas control automatically 
operated; in some cases in combination with the simplest type of 
work support and clamping mechanism. The idea back of all this 
is economy, but as a matter of fact excessive refinement in op- 
eration calls for extreme accuracy in preparation, and does not 
permit adjustments for the variables which are always present. 
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In the mechanical operation of the welding torch as applic 
to the welding of a long straight seam, there is presented a prob- 
lem not present in hand welding operations. This is the problem 
of co-ordinatng the rate of welding, the complete fusion of th 
edges, the expansion, and the resulting contraction 
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Two methods are in vogue, one requires absolutely straight 
sheared edges, so that when the edges are placed together they 


will be in abutment throughout their entire length. For this 
method, the clamping or jigging mechanism must grip the metal 
firmly at the point where the weld is to start, and with just suf 
ficient pressure at other points to insure juxtaposition of the edges 

Assuming that the proper speed has been determined upon, 
and the correct adjustment of the gas and oxygen pressure made 
for this speed, it is then necessary to spread the edges apart at the 
finish of the weld, a distance which at this predetermined speed 
will permit the edges to move freely to and fro under the influence 
of the heat, and finally come together when the torch has almost 
completed the weld. See Fig. 7. The proper spacing of the edg« 
when determined is controlled by a properly positioned gauge 
The behavior of the edges during the welding operation under thes« 
conditions is quite uniform, and very interesting. For about one- 
third of the distance across the seam, the edges gradually move 
together and are practically in abutment, with only a very slight 
movement of the edges at the extreme end; as the torch. pro- 
gresses the edges now move together throughout the remaining 
length of the seam until the torch has traversed about two-thirds 
of the seam. Now, if the original spacing was correct, the edges 
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will rapidly spread for an instant, and again come into gradual 
abutment as the torch completes its movement along the seam, 
resulting in a perfectly welded seam. 

The other method requires less care and preparation, but is 
applicable only when extreme accuracy in dimensions is not 
required. It consists in shearing the edges of the sheet so that 
when formed and placed in position in the jig or clamping mech- 
anism, the edges will be in abutment only at the extreme end, and 
the clamping effect should be uniform throughout the length of the 
seam.. See Fig. 8. 

With this method, the behavior of the edges is slightly dif- 
ferent, in that they are brought into approximate abutment by 
reason of the expansion effect of the heat as the torch progresses 
along the seam, until about two-thirds of the seam has been welded, 
at which time the edges at the extreme end of the seam begin to 
open and again come together as the torch completes its travel, 
thereby producing a perfect welded seam. 

A constant ratio of gap to length of seam may be utilized for 
all gauges within the range of the machine, and the expansion 
or closing effect conpensated for by a change in the welding speed 
and gas consumption, or where a constant speed is maintained 
the gas consumpion only may be changed. 

The manufacturing and machine welding methods just de- 
scribed, do not have the production possibilities of machines in 
which the torch is stationary, and the work moves. In machines 
of this type, there is little if any time lost between the finish of 
one operation and the beginning of the next. See Fig. 9. Formed 
parts are mounted in jigs, and the jigs moved through the machine 
at a constant rate, provision being made in some cases for auto- 
matically positioning the torch with reference to the seam in order 
to meet peculiar conditions. 

Production by this method introduces the ability to produce 
welds which are a combination of fusion and compression. This 
is accomplished by the use of jigs which are more or less flexible, 
while in some cases the pressure is applied directly to the sheet 
metal part which is being welded. 

There is no better known machine working on this principle, 
than the conventional Tube Welding Machine, of which there are 
approximately two hundred and fifty in daily operation in this 
country, producing over half a million feet of gas welded steel 
tubing in a nine hour day. 

This type of machine construction lends itself readily to the 
utilization of jigs for holding tubular sections, which may be of 
round or other shapes, and of very short lengths. 

Welds made under the influence of fusion and pressure have 
greater strength than hand welds of the same section or mech- 
anical welds made by fusion only, Considerable attention is being 
given to this type of mechanical gas welding, and the adaption 
of many products to this method is at present under way. 
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Little, if any, effort has been put into the 
making circumferential welds mechanically by t! 
process 


development ot 


ie OX) acety lene 


This is not because it is impractical, but largely because manu 
facturers will not put the necessary effort into the production 


parts sufficiently accurate for this type of 


ol 


welding operation 
Then again it requires more complicated jigs and machines t 
successfully produce welds of this type. This is largely due to 
the fact that the positioning of the edges and the equalization of 
the stresses is more difficult. 

The subject of oxy-acetylene welding in all its phases, is one 
worthy of the attention of the most important 
company 


officials in any 
The process is so simple, and its introduction into a 
plant so readily made, that the benefits to be derived from its most 
scientific application are often times overlooked. Oxy-acetylene 
welding is not an incident in the manufacture of sheet metal pro- 
ducts, it is more often the process which makes economical pro- 
duction possible, and should therefore be 
sideration that is usually given to 
methods. 


given the same con- 
mechanical manufacturing 


The next few years will see great strides made in the ap- 
plication of gas welding, and particularly the automatic or mech- 
anical application of the process. This is a natural and necessary 
development, and one which is being brought about by the demand 
for more and more production. The elimination of the human 
element, and the ability to depend with absolute assurance on a 
continuous production of uniform quality, with a minimum of 
supervision, is an accomplishment the attainment of 


which is 
worth all the thought and effort required. 
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WELDING OF NON-FERROUS METALS 


By C. J. HOLSLAG* 


The welding of non-ferrous metals and the welding of thin iron 
plate are very similar, i. e., the problem is that there is no viscous 
point, the metal is either solid or fluid, and when fluid, unless 
exactly horizontally level and backed up by some heavier, colder 
piece, will melt and run away. 

If the pieces to be welded are backed up by the heavier metal 
piece, or if they are in a trough shape with the “V” of the trough 
at the bottom, welding with the electric arc is very easy by or- 
dinary methods, but various arrangements must be provided in 
order to keep the fluid parts from running out of place. The sim- 
plest and most effective arrangement is as shown in Fig. a, the 
adjustment of two plates, i. e., copper, aluminum, bronze, brass, 
or thin sheet iron being so arranged that there are two vertical 
abutting edges. The arc, whether from a graphite electrode or 
from a metal electrode similar to the plates to be welded, is then 
run rather rapidly along this edge, melting the two vertical edges 
together into a single bead as shown at b. 

Copper tanks, thin sheet water jackets and many other uses 

allow electric welding to be applied to these jobs. Welding en- 
tirely automatic has been done in this manner, simply passing the 
edges at an even rate under the arc. 
Fig. d@ shows the method of two overlapping plates. The arc 
being held mostly from the upper plate, as shown at e, allowing 
the underplate to serve as the recipient of the molten bead. In 
welding with the graphite arc there is the choice of the single 
graphite rod with the work as one electrode, as shown at b, or of 
the double graphite, or carbon arc, as shown at c, with the work 
under any part of the electrode. 

These two methods offer distinct solutions for various jobs in 
that the single graphite method is similar to metallic electrode, 
and on pulling away the heat in the are is increased, due to the 
voltage having increased across the are. This, on thin work or 
non-ferrous metals, generally results in a hole or a burned spot. 
With the method shown at ¢, the action is similar to that of the 
gas torch, i. e., the flame can be pulled away from the work and 
the amount of heat supplied to the work lessened, the heat being 
constant and the amount supplied to the work being in direct pro- 
portion to the distance of the flame from the work. This allows 
of thinner and more delicate work being accomplished than the 
other method, and allows of two plates being floated together more 
delicately than with the single electrode ‘method. 

As shown in Figs. f and i, a separate filler electrode can be used 


Chief Engineer, Electric Are Cutting & Welding Co. 
* Taken from Handbook to be published by the McGraw Hill Book Co 
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as with a gas flame by either the single graphite or t} 
graphite arc. Fig. f shows the method of welding aluminum 
case with the inside of the crank case moulded around t} 
be welded with plastic asbestos, which serves Keep the « rigina 
shape of the crank case while the aluminum is fluid, i. e., aluminu 
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has no well-defined viscous point as has steel. Aluminum, copper 
or bronze in general require a mould of plaster of paris or as- 
bestos to be made to keep the metal from flowing away after 
being melted by the arc, unless work is so thick that it 
as its own backing. Figs. g and f show method of applying a 
small section to a larger one. Here the metal electrode can be used 
successfully, the arc being drawn mostly from the large section, 
carefully watching the edge of the lighter section to see that it does 
not more than flow into the puddle made in the larger section 


serves 
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Preheating. Welding of non-ferrous castings, as well as cast 
iron, requires the use of preheating, reheating and annealing de- 
pending on the job and the results desired. This preheating can 
be done by gas or oil torches, or by an electric preheater, with 
an electrode larger than for welding thin work. The pre- 
heating sometimes is only necessary at the spot to be welded, and 
other times the whole casting must be preheated to even out the 
strains resulting from welding. 


In the welding of bronze, brass and monel metal and other non- 
ferrous alloys, and in some cases copper and aluminum, the metal- 
lic electrode can also be used directly, that is, without the addition 
of heat from a single carbon or a double carbon arc as in gas 
welding. The successful welding of brass depends mostly on its 
zine content, that is, yellow brass with a high content of zinc is 
harder to weld than red brass with a low content. In welding 
bronze or brass with a metallic electrode, it is of great aid to get 
it hot from some outside source, and weld at the speed that the 
metallic are will keep it hot. There is one electrode that will weld 
all non-ferrous metals for repair to meet rustless requirements and 
that is a nickel-manganese copper electrode which deposits prac- 
tically monel metal. This combination of nickel seems to combine 
readily with all non-ferrous metals as well as with cast iron. [If 
no outside alloy is allowable, such as welding new work, the best 
rod to use is what is most generally known to the trade as Tobin 
bronze, although there are many other trade name bronzes which 
are equally as good, and, in general, are practically the same as 
Tobin bronze. If you have a piece of bronze either cast or drawn 
(drawn is generally better) and want to know if it can be made 
use of for welding try it through the arc, or if this is not available, 
heat an end of it red hot and hammer it to see if it will forge out 
flat or crumble. If it crumbles, it is practically useless for welding. 


The safest way is to buy one of the flux-covered welding rods 
designed for this purpose, which are guaranteed to be satisfactory, 
and generally represent years of experience in obtaining the right - 
analysis and right drawing and skin condition for passing through 
the arc. 

Welding yellow brass with the single carbon is practically out 
of the question because the zinc content not only liquifies, but 
vaporizes before the copper content has melted, and the white zinc 
oxide covers the work with a film through which welding cannot be 
accomplished. 


With the double carbon arc, however, the heat can be held suf- 
ficiently far enough away from the brass to allow the entire sur- 
face to melt, including the zine and tin. The action is similar to 
the brazing of cast iron, only the brass and bronzes have the high 
copper heat conductivity. To overcome this heat conductivity 
partially, wet plastic asbestos or some other means of water cool- 
ing can be mounted near the vee. The action in welding brass is 
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similar to brazed cast iron or any metal. First, be sure that the 
edges and bottom are coated with the filler. In other words, make 
sure that the solder sticks. If the job is a long one, 3” or 4” could 
be coated at a time, after which there is no trouble in filling in, 
providing the flame is kept far enough from the job so as to not 
oxidize the zinc content. Also, when the job is filled up, even if 
it looks a little rough, there is no sense in playing the flame over it 
as it will become more and more spongy by this action. If the 
surface must be finished, machine it or grind it smooth. 


To recapitulate, the best chances of success in brass weldin 
brazing lie in getting the metal to be welded impregnated with the 
filler rod, before filling in; in other words, tinning the edges tl 
same as in soldering. 

Another precaution is when the layer is partly filled up, don’t 
play the flame on it until it is spongy looking, but add more filler 
and go on with the welding. 





The welding of copper—as might be inferred from the previous 
talk about copper and zine content—is much simpler than brass 
or bronze, although bronzes containing a great portion of copper 
are practically equivalent to copper as regards welding. There is 
only one criterion as to whether the copper job can be successfull) 
welded, and only one method to use in welding it This pre 
requisite is that the copper be red hot or very nearly red hot before 
starting to weld. At this temperature copper can be welded with 
the single or double carbon arc, or with the metallic electrods 
Here, again, water-cooling by wet asbestos or other means will 
aid in keeping the heat from disseminating. Copper, as you know, 
has the highest heat conductivity of any of the metals we meet in 
welding, and there are some heavy jobs which require a deal of 
heating, but copper objects are generally costly, enough to allow 
for the extra charge of coal or other means of heating t 


than counterbalanced in the saving effected 


e more 

The welding of lead, zine and tin is described in this paper 
under the heading of ““‘Welding or Burning with the Conducting 
Arc.” It might be said here that the welding of galvanized ob- 
jects is exceedingly difficult unless the galvanizing is burned off. 
Galvanized steel can be welded with the electric arc as the heat of 
the arc seems to vaporize the zinc out of the metal ahead of the arc, 
although there is a great liability of pin holes due to the escaping 
gases through the weld. If the metal is thick enough, such as 
galvanized tanks so that extra heat can be used, there will be no 
trouble getting rid of the zinc as you weld 

The welding of aluminum is a very complicated process, and 
either a man should have three hands, or use a helper. The alumi- 
num must be puddled while in a viscous state in order for the 
filler rod to unite the crack or joint. The sources of heat, be it 
single carbon are or double carbon arc, must be so softened on 
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edges so as not to make the metal fluid but just reach the viscous 
point. A great aid also is plastic asbestos along the edges or crac! 
of joint, or in back of the joint as a sort of mold so that not only 
will the heat disseminate less, but should the metal become too hot, 
it will not flow away and ruin the job, but allow the metal time 
to cool back to a viscous stage. After the trick of reaching the 
viscous point is attained, an iron spoon such as 3/16” electrode 
flattened out one end to 3%” is used to puddle the metal about and 
remove the oxide so that the silver metal can unite with the filler 
rod, which is preferable accomplished by approaching the are with 
the filler rod and letting the molten end drop off. This method, by 
the way, is the best method to use in all carbon are welding. Let 
the flame heat, melt the filler rod—in no case laying the filler rod 
on the work and melting it with the heat later, as this is very 
liable to result in big gobs of the filler rod not being melted into the 
parent metal. 

The metallic are welding of aluminum would be an ideal method 
as aluminum is liable to warp and crack even when packed with 
asbestos, but so far there has not been developed a metallic alum- 
inum electrode which has been commercially successful except on 
heavy work. 

The use of monel metal and other nickel alloys involve other 
problems, and in this case, the International Nickel Co. have made 
extensive developments for their customers, and they gave the 
results to the trade, which, in substance, are as follows: 

Use a flux to prevent oxidization of the metal. Flux-covered 
nickel of approximately the same analysis as the metal to be welded 
must be used for good results. The weld should be made in one 
layer as speedily as possible, in other words, as little heat as is 
possible to weld up in the metal, as monel metal has a greater 
coefficient of oxidization and is more liable to warp out of shape 
than any metal we have thus met in general. However, monel 
metal will not crack in warping, and if the main contour is held 
by clamps approximately shaped around, the weld can be forged 
with a hammer. 

The best method to use in electric welding monel metal is the 
metallic arc with the proper flux-covered electrode—monel can be 
welded with the single or double carbon are. In welding mone] 
metal, aluminum or brass of zinc content, it is preferable on D. C. 
to make the work negative instead of positive, while on A. C. the 
work and the electrode are always neutral and no polarity preven- 
tion need be observed. 

As aforesaid, an alloy electrode of Nickel-Manganese and copper 
will weld all nickel alloys besides cold cast iron producing in the 
latter machineable welds. 


Welding or Burning with a Conducting Arc 


Lead burning either together of sheets or lugs on or off is en- 
tirely possible with the contact arc. The method is to obtain a 
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source of 60 to 100 amperes at 8 to 15 volts and simply 


tach one 
of these leads to one terminal and the other to a holder for a 
small carbon 14” or *%” in diameter and 6” to 12 
sharpened like a small cutting chisel. Upon 
trode to the lead in a few seconds the end will glow white hot 
and the lead will melt and can be worked while in a semi-viscous 
stage. The current can be adjusted by the length of « 
graphite for this work) protruding from the holder 
supply voltage. A transformer type welder gives easy gradations 
of voltage for this purpose. 


long with end 
touching this elec 


arbon (not 


or by the 
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ground storage tanks, rectangular tank cor 
fabricating large tanks, Mobile Oil Storage Tan} ‘ 
welding monel metal, Acetylene Journal, V« 4, Jur 
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Making Welded Pressed Steel Automobile Wheels, Machinery, June 1923, 
Methods and equipment employed in making automobile and truck wheels by 
a new process. 


Metallurgical Aspects of Welding, Leslie Atchison, Acetylene and Welding 
Journal, London, May 1923. 


Nickel, Welding nickel, ete. Allen Liversidge, Ltd., and C. Smith, Brit. Pat. 
192193. 111 off. Jnl. (March 21, 1923), p. 543. Carbon or carbonaceous ma 
terial is used. 


Oxy-Acetylene Torch Cuts Iron. A. S. Kinsey, Foundry (April 15, 1923), 
Vol. 51, pp. 328-330. Large percentage of impurities in cast iron hindered 
the development of a successful gas cutting process, but torches have been 
perfected so that the metal can be cut readily. 


Oxy-Acetylene Welding of Ammonia Pipe Lines, Coils and Pressure Vessels. 
G. Wilkie, Refrigerating Engineering, Vol. 9, May 1923, pp. 325-332, 334-335 
Advantages of pipe lines and coils, fusion welding of steel pipe, preparing 
pipe for welding, Quality of Welded Pipe Joints, efficiency of welded pipe 
joints, relieving welding strains in pipe lines, skill in training of operators, 
requirements of first-class pipe welder and discussions. 


Rego Catalog. Just issued by the Bastian-Blessing Company, 125 to 131 
West Austin Avenue, Chicago. Gives complete information as to their ap- 
paratus. 


Repair of Dies by Welding, A. M. Candy, Welding Engineer, June 1923 
Vol. 8, pp. 23-4. Are Process Used in Forging Dies and Plate Shear Blades 
affect substantial economies. 

Safety of Electric Welding and Cutting, D. H. Deyoe, Welding Engineer, 
Vol. 8, June 1923, page 22. 


Safety in Welding Practice, C. F. Norfolk, Welding Engineer, June 1923, 
Vol. 8, pp. 21 to 22. Precautions to be observed in both electric and gas 
welding. . 


San Francisco Rehabilitates Tracks, Electric Traction, June 1923, page 308. 
S 


mall Shop Contract Work, E. Kilbourne, Welding Engineer, Vol. 8, June 
1923, pp. 46 and 47. 


Striper Ram Repaired Are Welding, A. M. Candy, Electrical World, Vol. 
81, June 238, 1923, pp. 1471. 


The Oxy-Acetylene Process, E. H. Smith, Acetylene Journal, Vol. 24, June 
1923, pp. 589 to 592. 1000 different parts welded in one shop, Acetylene 
Journal, Vol. 24, June 1928, page 600, 602 and 606. 


The Oxy-Acetylene Torch in the Making of Radio Aerial Masts, David 
Baxter, American Blacksmith, May 1923, The Oxy-Acetylene equipped shop 
is also equipped with a fairly complete manufacturing plant. The man who 
owns and operates a welding and cutting plant is in reality a manufacturer 
if he takes advantage of his possibilities 


The Oxygen-Petrol Welding and Cutting Process, Acetylene and Welding 
Journal, London, May 1928. 


The Use of Oxy-Acetylene Equipment in City Gas Plant, E. E. Lungren, 
Industrial Gases, London, March 1923. 

Tractor Wheel Problems, Welding Engineer, Volume 8, June 1923, pages 
25 and 28, 

Valve Welds that Give Service, M. Swain, Welding Engineer, Vol. 8, 
June 1928, page 36. 

Welded Joints. Tests of Welded Joints by the Boston Elevated Railway, 
Elect. Ry. Jnl. (March 31, 1923), Vol. 61, pp. 555-61. Results of compression 
and bending observation at Massachusetts Institute of Technology. Different 
applications of seam welding. 

Welding Aluminum in Automotive Parts. H. C. Knerr, Automotive Ind. 
(March 29, 1923), Vol. 48, pp. 726-31. 

Welding Apparatus, J .L. Anderson, U. S. Pat. 1449369, Off. Gaz. (March 
27, 1923), Vol. 308, p. 734. 
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GIBB WELDING SERVICE 5 
i EMBRACES ej 


EY First—A complete line of Electrical Welding Equipment, making 5 | 
« possible the best type machine for the job taking all facts into . 
Ks account. here are cases when tieher an arc or a spot welder might & 
¥ be used; an arc or an automatic arc; an automatic arc or an &§ 
Ee automatic seam. Gibb Welding Service advises that e 


which is most e 
ie : Ds 
Ei applicable. ss) 
_ i , | i 
5 Second—Sales Engineers who quickly recognize the nature of a job, & 
ER and who from experience and an intimate knowledge of our complete *e 
=) line are in a position to determine the best solution i 
rat me: , . ; : ea] 
Ed Third An up-to-date factory capable of following out the idea ‘ = 


EQ the engineer and his client Ve 


R Fourth—Installation Engineers of experience with welding machin | 
SS and their application to production. tS 
« 

; ; 2 
EY Tell us what you want to weld let 4 


Ei give you the benefit of our experience. ; 
ig GIBB INSTRUMENT COMPANY © 
>, 


| 
5 Bay City, MICH. | 
&) PHILADELPHIA DETROIT CLEVELAND CHICAGO S| 
| $21 Arch Street Gl. Motors Bldg. 2104 Superior St. 428 Peoples Gas Bldg 
Ebanana NETO ALOT OTOL ALOT OL OO OL OLAL CLO OTOL OTOL OO TOL OOO SON 
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ACETYLENE IN PORTABLE 
CYLINDERS FOR OXY-ACETYLENE 
WELDING AND CUTTING 


Do you understand our free loan cylinder plan? If not, 
We are glad to explain 


Supplied in the following size cylinders: 
10” x 30°—capacity 125 cu. ft. 


ifs ~- oo « 
12°x44"— “ 275 “ « 


Prompt and efhcient service on any quantity through plants ind 


warehouses and truck deliveries 


MPT | ] 


Commercial Acetylene Supply Co., Inc. 
(Main Office) 80 Broadway, New York City, N. Y. 


BRANCHES 
421 Trust Co. of Georgia Bldg., Atlanta, Ga 
80 E. Jackson Boulevard, Chicago, Ill. 
553 Monadnock Bidg., San Francisco, Cal. 
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Take the GUESS WORK Out of Welding 


IN YOUR PLANT there is a man who needs timely and 


act ite nforma 
tion about welding He should know what is being done in othe plants 
to reduce costs and increase efhciency No matter what your welding 
problem may be, The Welding Engineer is the best source informa 
tion, the best adviser you could have. Every phase of welding, both manu- 
facturing and repair problems, is discussed fully in this valuable monthly 
publication The best authorities in America on the subject of welding 
are regular contributors 
Every process of welding is scussed by The Welding Enginee: Are 


Welding, Electric Butt, Spot and Seam Welding, Oxy-Acetylene and the 
hermit System, in fact every known process of joining metals is discussed 
Its Buyers’ Index reflects the progressiveness of America’s first manufac 
turers 

L. B. MACKENZIE, Eprror H. S. CARD, Associate Epiror 
> 2 7 . * . ~ P rn 
Price $3.00 in the United States and Canada; $4.00 Abroad 


Write for free sample copy for convincing proof that 
The Welding Engineer is indispensable in your business 


Member 


swoiava suis The Welding Engineer «2» 


Papers, Ine. Circulations 


608 S. DEARBORN STREET, CHICAGO 


; 
f 
i 
: 
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Simple Construction 


) EFERENCE has been made in a prey 
advertisement to the simplicity of the 
Lincoln Welder. This should be most 

carefully considered by any intending pur- 
















1OUuUsS 


chaser There are only four parts to the 
Lincoln Welder. Each of these is designed 





along the lines of standard electrical equip 
ment 

There are no complicated clapper switches, 
solenoids or similar devices to get out of orde 
and no trouble can possible occur on this 
equipment which cannot be quickly corrected 
by any electrician. 

Take the illustrations 
of the Lincoln Are 
Welder and compare 
them with those of any 
other welder made. 
The simplicity of Lin- 
coln equipment will be 


at once apparent 


THE LINCOLN ELECTRIC COMPANY 
General Offices and Factory 
CLEVELAND, OHIO 
The Lincoln Electric Co. of Canada, Ltd., Toronto-Montreal 
Branch Offices: 






New York City Chicago Boston 

Buffalo Fort Worth, Texas Charlotte, N. C 
Cincinnati Pittsburg Minneapolis 
Detroit Philadelphia Los Angeles 


London, England 
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There is no Substitute for Safety 











Are You a Perfect Welder? 


Do you ever forget? 


aveuecevecese 


Do you sometimes make mistakes? 


Do you ever have accidents? 


NO—We are not going to try to sell you a correspondence 


course in memory nor an accident policy— 


BUT—We do want to sell you an equipment that insures you 
against poor work—prevents your making damaging 
mistakes and has more safety features than any other 


equipment. 


If you want these results-——write us about your work. 


Our new No. 27 Catalog will interest you. 
Welding k ( Cutting 
Equipment Equipment 


Distributed Nationally By 





Kentueky Oxygen Hydrogon Ceo., Logan St. & Goss Ave Lewisville, Ky. 
Weildox Equipment Co 3 Millard Ave., N. Tarrytown, WN. Y. 
international Oxygen Ce., 796 Frelinghuysen Ave.. Newark, WN. J. 

Gas Products Co., Celumbus, Ohio 
Memphis Oxygen Co., 682 So. Main St, Memphis, Tenn 

St. Paul Welding & Mfg. Ce 174 W. Third St.. St. Paul, Minn 
Aeme Oxygen Co., Pershing Road at Racine Ave Chieago, Iii 
Welderaft Equipment Co., 2723 Liberty Ave., Pittsburgh, Pa 

The Bastian-Blessing Ce., 125 W. Austin Ave., Chieage, I. 
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Essentials for Safe and Reliable Electric Arc Welding 
WANAMAKER COATED ELECTRODES 
and TECOR ACCESSORIES 
Write for Booklet 


Transportation Engineering Corporation 


15 PARK ROW 220 SO. STATE STREET 
NEW YORK CHICAGO 








TORCHWELD Non Flash APPARATUS 
FOR WELDING AND CUTTING OF METALS 

Hand and Machine Torches in proper sizes for all Welding 

and Cutting requirements 
Acetylene Gas Generators. Gas Pressure Regulators. Lead 
Burning, Brazing, Soldering and Decarbonizing Outfits. 
Welding Supplies and Accessories. 

TORCHWELD EQUIPMENT COMPANY 


224 NORTH CARPENTER STREET CHICAGO, ILLINOIS 














ACETYLENE FROM CAKES 


The most modern, efhcient and safest source 
of acetylene supply—Carbic CAKES 


THE bd 
Not an experiment. Hundreds of Carbic gen 4c 


erators using Carbic are in daily use on all Gr 
\\SYSTEM 


kinds of welding and cutting work 

The use of Carbic Cakes permits an ease of 
handling, a convenience and a safety not other 
wise obtainable 


degre nee 


Acetylene from Carbic costs less than one-half 
as much as compressed acetylene and only a 


few drums of cakes carried in stock insure a 
large supply of gas on hand at all times 


CARBIC MFG. CO. 


Duluth, Minn. New York, (41-149 Centre St 


* Boston, 27 School Street Chicago, 565 W. Wash. Bivd 





The Hendrie & Bolthof? Mig. & Supply Co., Denver, Colorade 


Carbic low preseu 
portable generator 





| Weight charged Woodward, Wright & Company, New Orieans, La 
} 1” ide 
sted 5s stenderd . 
a PB ee Offices and Representatives in other principal Cities 
Laborator 
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Electric Welding 


Saves Time — Money — Material 


A bri ke frame stopped this 





thr . 
sche is. long delay for nge . 
matter, and a cost that would | 


serious 


ay for themselv« Our nearest office will 


WESTINGHOUSI 
ELECTRIC Ce ee COMPANY 
Offx ipal Citse fepresentatives Everyshere 
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PAGE=ARMCO 


ELECTRODES 











Page-Armco Electrodes are the purest iron 
known commercially (99.84% ). 

The impurities taken in the aggregate do not 
exceed 16/100 of 1% when considering silicon, 
sulphur, phosphorus, carbon, manganese, cop 





per, oxven, hydrogen, and nitrogen 





Page-Armeco Electrodes conform to the Ame) 


ican Welding Society Specifications for Elec- 
trodes, Grade E-No. 1-A. 








Blue tag ends of rods colored blue 


PAGE STEEL AND WIRE COMPANY 


Bridgeport, Connecticut 
Associate Company of the AMERICAN CHAIN Co., [N¢ 


District Sales O fice 





CHICAG New YORK PITTSBURGH SAN FRANCIS 
War tfacturers 

RODS Armco Ingot Iron and Special Analy Ste 

WIRE—Plain and Galvanized—Telephone, Telegraph, 
Bond, Strand, Oxy-Acetylene and 
Electric Welding Wire 

F Ee NCE- Wove n Wire fo. Farn ana 
Railway Right of Way, Wire Link 

Protection for Industrial Plants 

Lawns, Schools and Est 

Factory Partitions 








ate at 
















_—z—————x eee 


Give Your Welders the Benefit of Good Equipment 


JOURNAL OF THE A. W.S 


JULY 





The Purchaser of this G-E Arc Welding 
Set Writes: 


“The Arc Welder which we purchased from you is indeed doing 
splendid work and the quality of work performed is beyond our 
expectations. In our locomotive firebox work it is doing wonders 
and I assure you that should we need any additional welding 
equipment in the future, which no doubt we will, that we will 
take up the matter with you at that time.”’ 


Signed: 
Thomas McNally, President, 
PITTSBURG BOILER AND MACHINE COMPANY, 
Pittsburg, Kansas. 


Bulletins describing G-E Welding Equipment and the Welding 
School sent on request. Write our nearest ofnce. 


General Office C : Sales Offices in 438-714 
Schenectady, NY ompan 7 all large cities 





General@Ele ctric 
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PREST-O-LITE PRE-EMINENCE 


HE result of sincere, unceasing effort. 
backed by the essentials of success, to 
establish and maintain purity of product and 
dependability of service, available always 


where there exist demands for dissolved : 








: acetvlene—-55 plants and warehouses at you : 

: service. : 

3 Baltimore New Orleans : 

: Kansas City New York : 

FH Les Angeles fa) Seattle = 

: Pittsburgh e sz San Francisco : 

Buffalo Dallas : 

Milwaukee Philadelphia : 

Chicago 7 ay ‘wT NIE St. Louis : 

ae al DISSOLVED ACETYLENE eohiek : 

Atlanta Detroit H 

: THE PREST-O-LITE COMPANY, INc. : 

5 General Offices: CARBIDE AND CARBON BUILDING, 30 EAST 42nd S71 : 

NEW YORK : 

ADDRESS ANY DISTRICT SALES OFFIC} ( I : 

(ip avesesnseseescesesssnsezsnacssnoccncsncsnsecessocetnensensensenssesonsennsuansneseabancsseseoneeneenees seeereccceee seeeceeecceee eeteeee sees rs) 
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Oxweld Can Do It! 


A Slogan Bult on Performance 





OXWELD ACETYLENE 
COMPANY 


SAN FRANCISCO 
CHICAGO 
LONG ISLAND CITY 


WORLD'S LARGEST MAKERS OF OXY-ACETYLENE EOUIPMENT 





SHES EDRREE DE ROCROREOEE ey 6] 
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Before Purchasing Please INVESTIGATE!! 
WILSON PLASTIC ARC WELDERS 


AND 


COLOR-TIPT WELDING METALS 


WILSON WELDER AND METALS CO. 
132 King St., New York 

















‘ The result of research and development dating back to the 

infancy of the industry. The Milburn Line include all sizes of 

Welding and Cutting Torches, Regulators, Generators and 
Complete Acetylene Compressing Plants. 


THE ALEXANDER MILBURN COMPANY 
1416-1428 W. Baltimore Street Baltimore, Maryland 
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ROEBLING WELDING WIRE 





FOR 


ELECTRIC WELDING 


AND 


OXY-ACETYLENE (GAS) WELDING 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON NEW JERSEY 


New York Boston Chicago Philadelphia Pittsburgh Cleveland 


Atlanta San Francisco Los Angeles Seattle Portland, Ore 
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UNA Rail Bonds 


A Path of Copper from Rail to Rail 


The installation of UNA Rail Bonds is the 
simplest and quickest method of bonding. 
A weld of the all copper bond is made direct 
to the steel rails. In this way, copper alone 
carries the current from rail to rail. Thus 
maximum power savings result and the full 
value from bonding is obtained. 


Investigate UNA Bonds now—they save money 


RAIL WELDING & BONDING CO. 
CLEVELAND, OHIO 
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PROGRESS IN WELDING 


To progress in welding you must be a reader of the 
Acetylene Journal—a monthly magazine, now in its 25th 


volume, devoted to oxy-acetylene welding and cutting 


Its articles are interesting, instructive and well illustrated 
Contributed to by men of experience in all the different 
branches of the industry Each issue contains information 
you can not afford to be without 


A request will bring you a sample copy, which will prove 
that the Journal should be a part of your equipment 
Price $2.00 in the United States and Canada. 
Foreign $3.00. 


TUART PLUMLEY, Managi 


ACETYLENE JOURNAL 


122 So. MICHIGAN AVENUE, CHICAGO, ILI 











All books on gas welding may also be obtained through this office, including 
the famous “Autogenous Welding” by Granjon & Rosemberg (price $3.00), for 
which this office has the exclusive American rights 
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ELECTRIC ARC 
WELDING 


Are you welding cracked water jack- 
ets, crankcases and frames without 
dismantling. 

The ALTERNARC will do it without 
preheating or warping and at a very 
low cost. 


ELECTRIC ARC CUTTING & 
WELDING CO. 


152 Jelliff Ave., Corner Avon Ave., Newark, N. J. 
Telephone Waverly 7802-3 

























Service for New England on Welding Wire Requirements 
ARMCO WELDING WIRE 


In Boston Stock 
FOR ELECTRIC WELDING FOR GAS WELDING 
drmco Blue Label in 14 inch lengths.¢drmco Yellow Label in 36 inch lengths 
On reels for G-E Automatic Also Cast Iron, Tobin Bronze 
Welding Equipment Alum,, ete 


P. F. McDONALD & COMPANY 
STEEL 


17 KING TERMINAL All Grades and Finishes 


BOSTON 27, MASS. 
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| Electric Arc Welding 


Equipments and Supplies 


Properly designed and built to give dependable 


service with least attention. 





SINGLE OPERATOR, VARIABLE-VOLTAGE TYPE, PORTABLE UNIT 


We Invite Inquiries on All Matters Pertaining to 
Electric Arc Welding. Send for Bulletin No. 127 


BURKE ELECTRIC CO. 


Manufacturers of 
ELECTRIC WELDING OUTFITS 
and 
ELECTRIC MOTORS AND GENERATORS 
FOR ALL PURPOSES 
MAIN OFFICE AND WORKS, ERIE, PA. 


Service-Sales Offices 


New York Detroit Philadelphia 

Pittsburgh Cleveland Buffalo 
Sales Agencies 

Kansas City * Cincinnati Milwaukee 

W. T. Osborn Underwood Elec. Co. Fred H. Dorner 


Chicago—Western Welding & Equip. Co. 


























Anythingand Everything 


For Oxyacetylene Welding and Cutting 





Airco-D-B No. 1A Oxygraph for cutting 
steel plates and forging to any shape 





Thousands of problems of production have been met 
by oxyacetelene hand torches. As many more are 
being met by mechanical welding and cutting equip- 
ment. Airco engineers will gladly point the way. 


Write for Airco Booklet: 
“Anything and Everything for Oxyacetylene Welding and Cutting’ 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen and Airco Acetylene and other 
Airco and Airco-Davis-Bournonville products—Controls 
the Manufacture and Sale of National Carbide. 


Air Reduction Sales Company maintains its own Apparatus 
Repair Shop in each Airco District Office city. 


Home Office: 342 MADISON AVE., NEW YORK, N. Y. 


Aires District OfMces, (f- . ee e3°7 : as “Airco Oxygen and 
Piants snd Distributing © 
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